WHAT IS CLAIMED IS: 



1. A semiconductor device comprising: 
a gallium arsenide substrate; 
5 an indium arsenide layer disposed on the gallium arsenide 

substrate ; 

a semiconductor layer disposed over the indium arsenide 
layer and having a lattice constant larger than that of the gallium 
arsenide substrate and smaller than that of the indium arsenide 
10 layer; and 

a semiconductor section disposed on the semiconductor 
layer, lattice-matching with the semiconductor layer and 
configured as a transistor. 

15 2. The semiconductor device as claimed in claim 1, wherein 
the semiconductor layer is an indium gallium phosphide layer. 

3. The semiconductor device as claimed in claim 1, wherein 
the semiconductor layer is an indium phosphide layer. 
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4. A wafer comprising: 

a gallium arsenide substrate; 

an indium arsenide layer disposed on the gallium arsenide 
substrate; and 

25 a semiconductor layer disposed over the indium arsenide 

layer and having a lattice constant larger than that of the gallium 
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arsenide substrate and smaller than that of the indium arsenide 
layer . 

5 . The wafer as claimed in claim 4 , wherein the semiconductor 
5 layer is an indium gallium phosphide layer. 

6 . The wafer as claimed in claim 4 , wherein the semiconductor 
layer is an indium phosphide layer. 

10 7. A wafer comprising: 
a silicon substrate; 

a gallium arsenide layer disposed over the silicon 
substrate ; 

an indium arsenide layer disposed on the gallium arsenide 
15 layer; and 

a semiconductor layer disposed over the indium arsenide 
layer and having a lattice constant larger than that of the gallium 
arsenide layer and smaller than that of the indium arsenide layer . 

20 8 . The wafer as claimed in claim 7 , wherein the semiconductor 
layer is an indium gallium phosphide layer. 

9 . The wafer as claimed in claim 7 , wherein the semiconductor 
layer is an indium phosphide layer. 

25 

10. A method of making a wafer comprising: 
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forming an indium arsenide layer on a gallium arsenide 
substrate at a first substrate temperature; 

forming a first semiconductor layer having a first lattice 
constant larger than that of the gallium arsenide substrate and 
5 smaller than that of the indium arsenide layer on the indium 
arsenide layer at the first substrate temperature; and 

forming a second semiconductor layer having a second 
lattice constant larger than that of the gallium arsenide 
substrate and smaller than that of the indium arsenide layer 
10 on the first semiconductor layer at a second substrate temperature 
higher than the first substrate temperature. 

11 . The method of making a wafer as claimed in claim 10 , wherein 
the first semiconductor layer is an indium gallium phosphide 
15 layer or an indium phosphide layer. 

12 . The method of making a wafer as claimed in claim 10 , wherein 
the second semiconductor layer is an indium gallium phosphide 
layer or an indium phosphide layer. 
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13. A method of making a semiconductor device comprising: 
forming an indium arsenide layer on a gallium arsenide 

substrate at a first substrate temperature; 

forming a first semiconductor layer having a first lattice 
25 constant larger than that of the gallium arsenide substrate and 

smaller than that of the indium arsenide layer on the indium 
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arsenide layer at the first substrate temperature; 

forming a second semiconductor layer having a second 
lattice constant larger than that of the gallium arsenide 
substrate and smaller than that of the indium arsenide layer 
on the first semiconductor layer at a second substrate temperature 
higher than the first substrate temperature; and 

forming a semiconductor section on the second 
semiconductor layer lattice-matching with the second 
semiconductor layer and configured as a transistor. 

14. A method of making a semiconductor layer comprising: 

forming an indium arsenide layer on a gallium arsenide 
substrate at a first substrate temperature; 

forming a first semiconductor layer having a first lattice 
constant larger than that of the gallium arsenide substrate and 
smaller than that of the indium arsenide layer on the indium 
arsenide layer at the first substrate temperature; and 

forming a second semiconductor layer having a second 
lattice constant larger than that of the gallium arsenide 
substrate and smaller than that of the indium arsenide layer 
on the first semiconductor layer at a second substrate temperature 
higher than the first substrate temperature. 



